The translocation of respiratory burst oxidase components from cytosol to plasma membrane is regulated by guanine nucleotides and diacylglycerol.
The respiratory burst oxidase is a multimeric enzyme responsible for O2- production by stimulated neutrophils and a few other cell types. In the resting neutrophil, the oxidase is dormant, and its subunits are distributed between the cytosol, in which they appear to exist in the form of a multisubunit complex, and the plasma membrane; but, when the neutrophil is activated, the cytosolic complex translocates to the membrane to assemble the active enzyme. Using a cell-free system in which oxidase activity was elicited with SDS, we examined the effects of GTP gamma S and dioctanoylglycerol (DiC8) on both the activation of O2- production and the transfer of the cytosolic oxidase components p47phox and p67phox to the plasma membrane. GTP (added as undialyzed cytosol) and GTP gamma S augmented the transfer of the oxidase components to the plasma membrane and was essential for the acquisition of O2- producing activity by the oxidase. DiC8 also supported the SDS-mediated transfer of oxidase components to the membrane, but O2- production did not take place unless GTP or GTP gamma S was present. In the presence of these nucleotides, however, DiC8 augmented both translocation and O2- production. We interpreted these results in terms of a mechanism in which 2 membrane-binding sites are created during the activation of the cytosolic complex, one for diacylglycerol and the other for a second site on the membrane. Development of the second membrane-binding site depends upon the action of a G protein and is essential for the expression of oxidase activity. The results further suggested that the priming of the respiratory burst oxidase in intact neutrophils might be due to an increase in membrane diacylglycerol concentration that occurs in response to the priming stimulus. Because of the increased diacylglycerol content, a larger than usual amount of active respiratory burst oxidase could be assembled on the primed plasma membrane when the neutrophil is fully activated.